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cbbX 25 
eDNA 25 
cell 
- adhesion 54 
- aggregate 55 
- anucleate 4 
- apical 4 
- auxiliary 83 
- cancer 14, 17 
- crown 6 
- day phase 183, 185 
- death 3 
-division 1, 151 , 189 
- geometlY 48 
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Cyanophora paradoxa 30 
cyclic AMP phosphodiesterase 128 
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DNA damage 58, 202 
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endosymbiont 21-23 , 25, 27,31-33, 35,36 
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envelope 30, 32 
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epimastigote 128, 129 
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epitheca 47, 52, 53, 55, 67 
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ethylene 12 
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EGTA) 134,194, 195, 197, 199 
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Euglenophyceae 124 
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evolution 21 , 23, 25-29, 32,34-36 
evolutionary pressure 116 
evolutionary processes 36 
evolutionary rate 44 
evolution of plastid 2 I , 24, 27, 34, 35 
evolution of vacuolar targeting 105 
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expUlsion pore 134 
extracellular DNA 26 
extracellular matlix 50, 72, 99 
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fatty acid biosynthesis 29 
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fern 113,118, 161 , 186 
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fibronectin 50 
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flagellar excision 193 
flagellar groove 130, 132 
FlOlideophyceae 81 
fluorescence microscopy 83 , 146 
fluorescent brightener 83 
fluorometry 19 I 
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fructose bisphosphate aldolase 
(see also FBA) 31 
fruit flies 187 
frustule 43,48 , 50,51 , 56, 69, 71 
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fun-owing 143, 144, 146 
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galactose 54, 55 , 94, 99 
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- loss 25 , 34 
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- transfer 21 
gene transfer 
- endocytic 137, 140, 190 
- endosymbiotic 33 
- horizontal 106, 116, 117 
- lateral (LGT) 15,25,26,27,31-36 
genetic mechanisms 68 
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germ tube 3 
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GFP 51 , 126-129 
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- pistillata 91 
- teedei 84 
Gigartinaceae 82, 84, 91 
Gigartinales 81 , 82 
girdle band 47, 55 , 56, 57, 61 , 64, 71 
glaucophyte 24-32, 35, 106,108, 117, 119 
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glucanase 52 
glycan 28, 30, 68 
glycerol galactoside 52 
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Golgi 
- apparatus 94, lOS , 178 
- stack 129 
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Gonyaulax polyedra 178 
G-protein 194, 195, 198, 199 
Gracilmiales 82 
gravity 193 
green alga 13, 14, 30-34,36, 52, lOS , 106, 
108,116, 118, 123, 130, 135, 145, 161 , 197 
green lineage 81 , 117,118 
GTPase 127, 129, 194, 195 
GTP exchange factor 130 
Guillardia theta 25 
Gymnogong rus 
- crenulatus 83,84,94, 99, 101 
- devoniensis (see also Ahn/eltiopsis 
devoniensis) 83,84,99, 101 
hair 
- hyaline 88 
- morphogenesis 6 
- morphology 5 
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- ontogeny 6 
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- unicellular 4, 6 
- uninucleate 4, 6, 7 
Halimeda 14 
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heavy metals 199, 200, 202 
herbicide 161 , 202 
herbivore 8 
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Himanthalia 5 
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hOlizontal gene transfer 106, 116, 117 
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hydrolytic enzymes 173 
hydrophilic 99 
hypersensitive response (see also HR) 
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hypotheca 52, 53 , 66 
hypoxia 1 
lAA 12 
leso 199, 203 
immunofluorescence 144, 152 
inhelitance 28 
inositol 126 
inositol phospholipid 198 
in silico 46, 71 
intercalary meristem (see also melistem) 
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ilidescence 100 
isoenzymes 46 
Iania 6 
- adhaerens 16 
- rubens 6 
jasmonate 193 
lasplakinolide 177, 179,183, 187 
Kallymenia 9 
- perforata 9 
- pertusa 9 
- thompsonii 9 
Kallymeniaceae 82 
Kappaphycus alvarezzi 10 I 
kelp 8, 143 
kinetoplastids 124 
labiate process 56 
lace plant 8, 9, 11 
Laminaria 
- angustata 155 
- hyperborea 155 
- japonica 13 
- saccharina 155 
Laminariales 155 
laminin 50 
Lanthanum 194, 195, 197,199 
LatB (see also Latrunculin B) 162, 163, 166, 
169-171,173, 174 
Latrunculia magnifica 161 
Latrunculin A 151 
Latrunculin B 147, 150, 162, 177-183, 
186-188 
LGT (see also lateral gene transfer) 15,25, 
26, 27,31-36 
light microscopy 11, 83 , 143 
light-harvesting complex 32 
Lingulodinium polyedrum 178, 187, 188 
lipid metabolism 72 
lipid 23,50,55, 72,83, 154 
Lithophyllum impressum II 
luciferase 177, 178, 192, 202 
luciferin 178, 192, 202, 203, 205 
luminometer 179, 193, 199 
LV (see also vacuole, lytic) 105, 134 
lysine 129 
Iyso-phosphatidic acid 134 
macroalga 10, 13 
maize 9,162,174,192 
mannose-6-phosphate receptor 105, 117 
Martensia australis 9 
Mastoparan 194, 195, 198, 199 
maximum likelihood 113 
membrane-bound compattment 105 
membrane-bound organelle 123 
membrane fraction 197 
membrane permeability 135, 197, 199 
membrane traffic 127, l30, 147 
membranous diaphragm 148 
membranous organelle 178 
men gene cluster 25, 26 
menaquinone/phylloquinone 25 , 26 
meristem iJ , 5,8,9, II 
- apical 9 
- basal 4 
- ground 8 
- intercalary 5, 8, 11 
- ttichothallic 5 
meristematic differentiation 5 
meristoderm 8, 10 
Mesostigma 124, 130 
- viride 124, 130 
metachromasia 83 
metachromatic shift 68 
metagenomic 33 
Micrasterias 197 
microalga 13,44, 58 
microfilament 71, 161 
microtubule (see also MT) 52, 53, 71 , 123, 
124, 130, 144, 145, 146, 161 , 163, 171 , 177, 
178,186,187,188 
- cOltical 144, 146, 162 
- depolymelization 161 , 183, 186 
- disruptor 188 
- manchette 174 
- stabilizer 188 
microtubule-dependent cellular processes 161 
microtubule organizing center (see also 
MTOC) 52,53, 144, 145 
microtubule stabilizer 188 
mitochondlial genome 30, 33, 175 
mitochondrion-targeted 33 
mitosis 3,7,10,13,15,52,65,67,71,74, 
143,144, 150, 151 , 152,158, 160, 
161 , 164 
- acytokinetic 65 
mitotic checkpoint 52 
mitotic division 4, 52 
mixotrophic 33, 36 
molecular phylogenetic analysis 43 
mollusc 11 
monoclonal antibody 163 
monomeric G-actin 178 
monomeric G-proteins 195, 198 
monophyletic 27, 28, 29 
Monstera 8 
morphogenesis 1,6, 9, 10, 144, 175 
- diatom 52 
- frustule 51 
- hair 6 
- leaf 7 
- thallus 155 
- valve 43, 54 
- wall 144, 146 
morphology 2,5,6,35,47,48,52,54,55, 
57,58, 60, 68, 7~ 18~ 183 
morphotypes 43 , 44, 47, 48, 50, 51 , 54-61 , 
67,68, 70,7 1 
mosaic 32 
moss 30, 113, 118, 186 
motif 
- adaptin 107, Ill, 112, 115 
- CMLD 50 
- GXQ 50 
- tyrosine 106 
- YMPL 115, 118 
- YXX 0 112, 115, 116 
motility 43,54,56,72,161,165,168,170, 
173 
movement 
- chloroplast (see also chloroplast) 177, 178, 
180, 185, 186, 187 
- diumal 178, 188 
- flagella 163 
- lag time 166, 167, 173 
- light-induced 186 
Index I 217 
- non-membraneous pm1icle 178 
- organelle 177, 178 
- scintilJon (see also scintillon) 187,195 
- spermatozoid 167, 173 
- stomatal 188 
MT (see also microtubule) 52,53,71,123, 
124, 130, 144, 145,146, 161 , 163, 171 ,177, 
178, 186, 187, 188 
MTOC 52, 53, 144, 145 
mucilage 54,55,58,63, 94,99, 152 
mucin 50 
multicellular 81, 105, 124, 143, 148, 154 
muroplast 30 
mutation 71 
myofiblil 162 
myosin ATPase inhibitor 162, 173 
myosin II 162 
myosin inhibitor 177, 183 
myosin VIII 162 
necroSIS 
nemathecia 83 
N-ethylmaleimide sensitive factor (see also 
NSF) 126 
NMR spectroscopy 50,83, 100 
node cell 161 
non-cyanobacterial RuBisCO 25 
non-membranous particle 178 
non-photosynthetic plastid 23 
Nostoc 24 
NSF (see also N-ethylmaleimide sensitive 
factor) 126 
nucleomorph 25 
onion 9 
ontogenies 3 
oocyte 178 
operon 24, 25 
organelle movement 178 
orgartelle trafficking 178 
0l1hologous 25,26, 113 
Oryza 
- sativa 25, 113 
Oryzalin 161,165,168,169, 171,177, 178, 
179, 186 
osmoregulation 123, 124, 126, 128, 129, 132, 
134,136 
Osmundea 
- spectabilis 6 
Oxyfiuorfen 202,203,205 
218 I Index 
PA domain 106, 112, liS, 116 
paralogous 113 
Paramecium 123, 124, 125, 126 
- tetraurelia 108, 109, 110,113,118,125, 
129, 139, 140 
paraphyletic 27,28 
partition membrane 143, 146, 147, 148, 
150, 152 
PAS 83, 98 
pathogen 1,7, 12, 13,33 
pathway 
- biosynthetic 153, 154,202,203,205 
- evolutionary 117, 118 
- G-protein mediated 199 
- metabolic 31 
- phosphoinositide-independent 198 
- PKC mediated 195 
- regulatory 71 , 195 
- signal transduction 191 , 194, 195 , 199 
- signaling 134, 193, 194, 199 
PCD 1-14 
pectolyase 163 
peptidoglycan 28, 30 
Peliodic acid Schiff (see also PAS) 83 
Phaeodactylum 43,44,45,46,47,48,49,50, 
51,52,53,54,55 , 57, 58, 59, 61,62, 63 , 64, 
65 , 66,67, 69, 70, 71 , 72, 73,74,75,76,77, 
78, 79, 80, 107, 108, 109, 110, 113 
- tricomutum 43,44,57,107, 108, 113 
Phaeophyceae 3,5,8, 10, 14, 143 
PHEM buffer 163 
PHEMD buffer 163 
PHEMlDMSO buffer 180 
phloroglucinol 9 
phlorotannin 9 
phorbol 12-mYlistate 13-acetate (PMA) 195 
phosphate buffered saline 163 
phosphatidyl glycerol 50 
phosphatidylinositol 129, 194 
phosphoinositide 198 
phospholipase 134, 194, 199 
phospholipid 50, 135, 194, 198 
photomovement 197 
photon absorption 70 
phototactic 193 
phragmoplast 144, 146, 147, 148, 161 
phycobilin 28, 29, 81 
phycobilisome 28 
phycocolloid 82, 94, 100 
phycocyanin 81 
phycoerythrin 81 
phycoplast 144 
PHYLLO 25 
Phyllophoraceae 83 
phylogenetic 
- affiliation 26 
- analyses 24, 25 , 30, 31, 108, 113, 117 
- marker 25 
- pattern 27, 34 
phylogenies 21 , 27, 28, 29, 30, 35 
phylogenomic 24, 28, 33, 35 
phylogeny 25 , 43 
- diatom 25 , 31 , 43, 51 , 108, 113 
- genon1e 21 , 23-27, 29-36,44,46, 50,51, 
52, 107, 108, 113, 117, 118, 143, 153, 154 
- molecular 28, 35,43, 44 
- organelle 21 , 22, 23 , 24,27, 29,32, 33, 35, 
36,56, 123, 129, 152 
Physcomitrella patens 130, 113, 186 
physodes 8, 10 
phytofenitin II 
phytohormone 60 
phytoplankton 3 
pigment 28, 71 , 81 
pinnule 85 
pit 5,81,130, 132, 148, 155, 162 
pit-connection 81 
pitfield 155,162 
pit plug 154 
PKC (protein kinase C) 193, 194, 195,198,199 
planktonic 44, 57,69, 70 
Plantae 28, 117 
plasmodesmata 154, 155, 162 
plastid (see also genome and endosymbiosis) 
21 - 36,81 , 161,165 
plastid ancestor 34 
plastid-encoded 26 
plastid genome 23, 24, 25, 30, 33, 35 
PLC (see also phospholipase) 134, 194, 199 
pleiomorphy 43, 59,69, 71, n 
polar complex 52 
polarization microscope 83 
Polyideaceae 82 
polymorphism 43, 57 
polyphyletic 27, 28 
polysacchmide 48, 50, 51, 55, 56, 63, 64, 82, 
83,94, 99, 101 , 154, 173 
population 3,12,47, 68, 93 , 100 
Pore 126, 134, 161,163,165, In, 173 
- CV 126 
- expulsion 134 
- liberation 161,163, 165, In, 173 
post-transCliptional 51 
postlranslational modification 72 
Prasinophyceae 124 
prasinophyte 118, 132, 135 
plimary plastid 2 I, 23, 25-33, 35, 36 
programmed cell death (see also PCD) 
propidium iodide 163, 165 , 173 
propyzamide 188 
protein import 29 
protein kinase C (see also PKC) 193, 194, 
195, 198, 199 
protein sorting 116, 118 
protein trafficking 106, 130 
pro teo bacteria 24 
proteoglycan 68 
protist 2, 30, 36, 107, 108, 115, 116, 123, 
125, 136 
proton channel 192, 202 
protonema 186 
"proton trigger" model 178, 191 
protoplast isolation 8 
protoporphyrinogen IX oxidase 202 
Prymnesiophyceae 124 
Pseudomonas 154 
Pterocladiella capillacea 99 
pusule ]24 
pyrenoid 30 
Pyrocystis 178, 187 
- fusiformis 51,59, 177 
- lunula 177,178,179,180,182,184,186, 
187, 188 
- noctiluca 177 
pyrophosphatase 128, 134 
Rab GTPase 127, 129 
Rac 195 
RACK protein 194 
Raman 82,98,100 
raphe 43,44,48, 53, 54,56,66,72 
raphe fiber 53 
Ras 134, 195 
Ras family 134 
rbcL 23, 24, 25,27,29,31 
reactive oxygen 2, 202 
receptacle 12 
receptor 
- mannose-6-phosphate 
- sorting (see also YSR) 
115-121 
105, 116, 117 
105,106,107,113, 
receptor-like protein family 106 
Reclinomonas americana 30 
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red alga 4,5, 6,9,10,11 , 13, 14,24,25, 
26,28, 31, 32, 33,52, 81, 82, 99, 106, 
117, 154 
resorcinol 100 
resting spores 70 
. retrotransposon 44 
reverse transformation 59,61,68,70 
Rh50-like-deficient mutant 126 
rhizoid 5, 13, 150 
Rhizophyllidaceae 82 
Rho 159,195,205,206,207 
Rho GTPase 127 
Rhodomelaceae 6 
Rhodophyta 3, 4,5,9,10, 81,94 
riboflavin 56 
libosome 105 , 187 
libulose-l ,5-bisphosphate carboxylase/ 
oxygenase 23 
~A 24,30,72, 154 
- 16S 24, 25 
- 23S 25 
- r~A 24,25 
- t~A 23 
~A polymerase 30 
~Ai 72,125 
root 24,28,30, 162, 174 
root cap 2,7,9, 10 
root epidermis 2, 9 
root hair 4, 7 
RuBisCO 23, 24, 25, 28 
Saccharomyces cerevisiae 174 
SAGS (see also senescence-associated 
genes) 12 
scale reticulum 132 
scar tissue 12 
Schelffelia 132, 134, 135 
- dubia 132, 133 
schizogeny 12 
scintillon 177,178, 180, 187,188,191,192, 
195, 197,202 
scintillon movement 187, 195 
seaweed 3,82, 100, 143 
second messenger 192 
secondaryendosymbiosi s 21,43, 143 
secretion 63, 149, 150,151 , 193 
senescence 2, II , 12 
- leaf 11, 12 
senescence-associated genes 12 
serinlthreonin kinase 127 
sexual reproduction 52, 70 
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signal peptide 46, 115, 118, 154 
silacidins 51 
silaffins 48, 51 
silencing 72 
silicalemma 53 
sister group 117 
SNAP 126 
SNARE 126, 127, 129 
sodium-dependent anion exchanger 46 
Solieriaceae 82 
sorti lin 105 
Sparlingia pertusa 9 
spectroscopy 48, 50, 82, 100 
spermatangial sOli 84 
spermatogenesis 161 
spermatozoid 161 - 174 
- development 161 
- mobility 166,174 
- release 163, 168 
Spermatozopsis similis 193 
Sphaerococcaceae 82 
spindle 52,58,146, 151 , 152 
spindle-associated 52 
sponge 123, 161 
sponglOme 124,125, 126, 129 
spore 3, 4,7,59, 70,81 
- carpo 81,82, 83,84,89, 90, 91,94 
- differentiation 94 
- heterosporous 93 
- resting 59,69,70 
- tetras pore 14 
- zoospore 4 
Sporocladopsis jackii 7 
starch 81,83,89, 94,98,99 
stationary phase 55 
sternum 53 
Streblonema 5 
Streptophyta 113, 117, 130 
stress 1,54,55,57,58,60,61,70,71,127, 
128,129,130, 134,19 1 
- alkaline 129 
- carbon 61 
- environmental 71 
- heat 19 
- hyperosmotic 129, 134 
- hypoosmotic 129 
- hydrodynamic 60, 75 
- osmotic 127, 128, 129, 130 
- physiological 1 
- sal~i~ 5~55,6~70 
- shear 191 
- temperature 70 
- UV 58 
strutted process 56 
subnuclear organelle 178 
sulfated glucuromannans 48 
supergroup 107, 117, 136 
superkingdom 117 
Symphyocladia 14 
synaptobrevlin 126 
Synechocystis 197 
syntagmatic 2 
syntaxin 126 
systole 123, 130, 132, 133, 134 
tannin 8 
taxol 146, 188 
taxonomy 28, 36 
Taxus cuspidatus 197 
TEM (see also electron microscope) 48, 144, 
146, 149, 152 
tenascin 50 
"tensegral" unit 174 
"tensegrity" concept 174 
tension 71 
tension elements 174 
teratological forms 70 
tetrahedral 82 
tetrapynole 202 
tetrasporangia 82, 84, 87, 93, 94 
tetrasporangial sori 85, 87, 93 
tetraspore 82, 86, 88, 94 
tetrasporoblast 83, 84 
tetrasporophyte 81,82, 84,87,89, 93 
TON 105, 106,116, 135,136 
Thalassiophyllum 9 
- clathrus 9 
thermoregulation 8 
ThielY test 83, 89, 91 , 96, 97, 98 
thylakoid 89,94,185 
Tichocarpaceae 82 
Tillandsia 7 
TMD 110, Ill , 112, 115, 
toluidine blue 68, 83, 84, 87 , 88, 92, 93, 94, 
96,97,98 
tonoplast 2,12,13,178,187, 188,191,202 
tonoplast-scintillon association 187 
touch 191,192,193 
toxicity 191, 201, 203, 205 
transcription regulator 25 
.8 
transcliptional 5 I 
transcriptome 32 
transformation 45, 46, 57,58,59,60, 61-65 , 
67,68, 70, 71 , 72 
trans-Golgi network (see also TGN) 105, 
135 
transition zone 87,88,99 
translocation 29, 126, 177-182, 185, 186, 
187, 188 
translocon 31 
trans-membrane domain (see also TMD) 
115,116,118 
transmission electron microscopy (see also 
TEM) 128, 129, 144 
transport processes 72, 177 
transporter 32 
- ammonium 147, 126 
- K+-dependent HC03 46 
- phosphate 125, 128, 138 
- polyamine 51, 126, 128 
- proton 54 
- Rh50-like ammounium 125 
- silicic acid 47,50,51 , 53, 78,79 
- sodium/bicarbonate 46 
trehalose 52 
triacylglycerol 50 
ttichoblast 6 
trichocyte complex 6 
tlichogyne 81 
tlichome 2,7, 13 
trichome ontogeny 7 
ttipolar 43,69, 151 
ttipolarity 69, 70, 71 
triradiate 43-48,53,55-72 
Tliton X-100 163 
Trypanosoma end 124, 125 , 128 
tryptophan-lich domain 51 
tubular network 123, 148 
tubulin dimer 161 ,178,188 
TUNEL 6,7, 10, 13 
turgor 71,171,172 
type 1 membrane proteins 116 
UCYN-A 23 
ultrastmctural 1, 7,94, 143,150,178, 185 
ultrastmcture 10, 47,57, 66, 88,89, 91 , 95, 
100, 123, 161 
Ulvales 15 
unicellular 1,2, 23 , 25,81 , 123, 124, 143 
unikont 30 
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V-ATPase 124,125,126,127, 128, 130, 132, 
134, 135, 139,141, 
vacuolar-ATPase inhibitor 54 
vacuolar proteins 105 , 116, 117, 119 
vacuolar sOlting receptor (see also VSR) 105, 
106, 107, 113,115,116, 117,1 19,121 ,121 
vacuolar sorting signal 105 
vacuole 191 
- acidic 192 
- central 105, 134 
- contractile 123 
- fiblillar 89 
- food 119 
- lytic 
- plant 
- storage 
105, 134 
188 
105 
vacuole movement 189 
vacuole type 118 
vegetative 3,4, 5,6, 7, 12, 13,44,52, 130, 
144, 147, 148, 152, 155 
Vertebrata Lanosa 13 
vesicle (see also coated-vesicle) 123, 190 
- clathrin-coated 105 
- cored 89 
- silica deposition 53,54, 118, 
- synaptic 189 
vesicle formation 8 
vesicle trafficking 178 
vesicular transport 105 
Vieia faba 189 
video-microscopy 162 
Viridiplantae 27, 113, 114, 116, 117 
vims 26 
voltage-gated calcium channel 193, 194, 195 
VSR 105, 106, 107, 108, 109, 110, 112, 113, 
114,115 , 116, 117, 118,119,121 
- A. thaLiana 106, 112, 115, 116 
- angiosperm 16 
- chlorophyte 38,107,113, 1I4, 115 , 117, 
118, 124, 135, 136 
- chromealveolate 107 
- eukaryotic 3, 19,21 , 28 , 29, 30,34,35, 
36,37,38,39,40,41,71,81,105,106,107, 
116, 117, 137, 143,162,195 
- PhaeodaetyLum trieornutum 43 
- plant-type 106, 107, 113, 114, 116, 117, 
118, 119 
- protist 30 
- putative 108, 115 
- viridiplant 108 
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- vps-lO-p 105,107,116,117,118,120,127 
VSR gene families 113, 118 
Western blot 177 
Xenopus 178 
X -ray photoelectron spectroscopy 48 
xylan fibril 82 
xylogenesis 2, 3 
xyloglucan 104 
yeast 105,116,144,151,190 
Yellow Fluorescent Protein 63 
YOL 1134 163 
Young's modulus 56 
Zea mays 9 
zonate 82 
zoospore germination 4 
zygote germination 5 
zygotic meiosis 161 
